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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority and 
is transmitted to die applicant according to Article 36. 

This RBPORT consists of a total of 3 sheets, including this cover sheet 

[x] This report is also accompanied by ANNEXES, i,e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets). 
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I. Basis of the report 



International application No. 
PCT/AU2003/001336 



1. With regard to tho elements of the mteniational.application:* 
Q the international application as originally filed. 

[x] tbe description, pages 1-14, as originally filed, 
pages , filed with the demand, 

fx] the claims, 



pages 
pages 

pages 
pages 



received on with the letter of 
aa originally filed, 

as amended (together with any statement) under Article 19, 
filed with the demand, 
pages 15-19, received on 10 January 200$ with the letter of 10 January 2006 
the drawings, pages 1/5-5/5 , as qrigiually filed, 
pages , filed with the demand, 
pages , received on with the letter of 
I I the sequence listing part of the description; 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

' W tf*J^ d . to *?. ,a nguage, all the elements marked above were available or furnished to this Authority in the lansuaee in 
vjich the international application was filed, unless otherwise indicated under this item * mg * m 

■raesc elements were available or furnished to this Authority in the following language ' which is: 

□ 010 of a translation furnished for tho purposes of international search (under Rule 23.1(b)). 
Q the language of publication of the international application (under Rule 48.3(b)). 

□ ^5S3J ° ftfa * ****** the purposes of international preliminary exarnination (under Rules 55,2 

' Wl ^E d 10 ^ n , UC L' 0tide and ^ r J amino acSd se « aence ^closed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 0nai 

contained in the international appHcation in written form. 

□ filed together with the international application in computer readable' form, 
fl burnished subsequently to this Authority in written form. 

□ funushedsubsequentiyto^ 

^ l^™« m T SUb8 ^ Q ^? y ******** bitten sequence listing does not go beyond the disclosure in the 

mternational application as filed has been furnished. . ««w"3we m me 

□ ^ f JSfi* 1 * ^ onnatio * ™» rded * °Wer readable form is identical to the written sequence listing has 

m ^ e amendments have resulted in the cancellation of: 
[ | the description, pages 
| | the claims, Nos. 
PI tho drawings, sheets/fig. 

Q This report has been established as if (some of) the amendments had not been made, since they We been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 7Q2M)** considered to 



5^ 

^ ««aow«orflwi^«^ to this report since they do not contain amendments (Rules 70.16 and 70J 7). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V, Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 


1. Statement 






Novelty (N) 


Claims 1^49 


YES 




Claims 


NO 


Inyentive step (IS) 


Claims 12-49 


YES 




Claims Ml 


NO 


Industrial applicability (IA) 


Claims 1-49 


YES 




Claims 


NO 



2, Citations and explanations (Rule 70.7) 

Dl WO 2001057142 
D2 BP 1125969 
D3 BP 292120 
D4EP 345644 
D5EP 486225 
D6EP 506033 
New Citations 

D7 US 6203906 (Christie et al) 20 March 2001 
D8 US 6046267 (Vidaurre et al) 4 April 2000 

NOVELTY (N) Claims 1-49 

D1-D7 disclose polymeric films and resins with inorganic filler particles in the size range and loadings claimed. 
The citations do not explicitly disclose a polymer article that is substantially free of gas bubbles or the methods 
of preventing gas bubbles claimed. Claims 1-49 are therefore novel. 

INVENTIVE STEP (IS) Claims 1-1 1 

Claims 1 -1 1 do not require the polymeric articles to be made free of gas by any particular method. 
D1-D7 disclose polymeric films and resins with inorganic filler particles in the size range and loadings claimed. 
D8 discloses a method of degassing polymeric composites that are reinforced with particulate filler under 
reduced pressure conditions. To overcome problems with gas bubbles in reinforced polymeric product it would 
be obvious to use a reduced pressure degassing step in the preparation process as taught by D8. The use of 
particular fillet particle types or size sub-ranges or restricting the polymer used to thermoplastio polymers are not 
considered pertinent to the question of inventive step. Claim 1 0 refers to the use of a hydrophobicity matching 
dispersion agent but this feature only appears to have significance in reducing bubble content when the particles 
are required to be milled under low shear conditions. For these reasons claims 1-1 1 lack an inventive step. 
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CLAIMS 

1 • A polymer article comprising a thermosetting polymer matrix and inorganic 
ultrafine particulate material evenly distributed through the polymer matrix 
characterised in that the inorganic particulate material has a particle size up to 10 
5 pm at a particle loading of 0.01 - 20 wt% based on the total weight of the polymer 
morgamc components, wherein the polymer article is substantially free of gas 
bubbles, 

2. The article of claim 1, wherein the particle size is In the range of 1 to 1000 
nanometers. 

10 3. The article according to claim 1 , wherein the upper size limit of the particle 
is less than 800 nanometers. 

4. The article according to claim 1 , wherein the particulate material has a size 
range of between 1 00-800 nanometers. 

5. The article according to any one of claims 1-4, wherein the upper particle 
15 loading limit is 10 wt% based on the total weight of polymeric and inorganic 

material. ' * 

6. The article of claim 1, wherein the interparticle distance between the 
parties is less than 20pm and the average interparticle distance is in the range of 
2 pm to 10 pm. 

20 7. The article according to claim 1 , wherein the inorganic particulate material 
• an. inorganic material available in submicron powder form, or a precursor to said 
inorganic particulate material, selected from the group including metal oxides 
metal silicates and metal alkoxides. 

8 The article according to claim 7, wherein the particulate material is an 
25 oxide, silicate and alkoxide of aluminium, titanium and silicon; 

9. The article according to claim 7, wherein the particulate material is selected 
from the group consisting of alumina, (Al 2 0 3 ), titania <TI0 2 ), zirconia (Zr0 2 ), silica 
(Si0 2 ), silicon carbide, hydroxides of alumina and alumino- silicates. 
10 The article according to claim 1, wherein the particulate material is coated 
30 or treated with a dispersing agent to match the hydrophobic^ of the particles with ^ 

Amended Sheet 
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the polymer. 



11. The article according to claim 1, wherein the polymeric material is a 
polyurethane, polyester, hybrid or copolymer thereof. 

12. A method of forming a polymeMnorganlc composite article comprising the 
o steps of: 

dispersing ah inorganic submlcron particulate material having a particle size 
up to 10 pm In a polymer at a loading rate of 0.01 to 20 wt% of the total weight of 
Polymer and inorganic material, the dispersion step preventing the formation of 

10 I' w *° miXtUre '° PrOVWe 8 di8perei0n havin 9 8 «*>staotially even 
10 distnbution of particulate material in the polymer; and 

casting the dispersion In a mould to cure the mixture. 

13 The method of dalm 12. wherein the particle size is in , h e range of 1 to 
1000 nanometers. 

14. The method according to claim 13. wherein the mixing is earned out to 
"*"** th9 amoun ' of «99lomeration of dispersed particles and provide a 
substantially even distribution of particles In the polymer. ~ " 

iSJhe method accorting to claim 14. wheraln the mixing step includes milling the 
particulate material wflh the polymer under sub-atmospheric conditions. 
16 The method of claim 15, wherein the mixing is carried out In a low shear 
20 regime having a Reynolds number less than or equal to 1000. 

17. The method of claim 15, wherein the mixing is carried out in a high shear 
reg,me having a Reynolds numbermuch greaterthan 1000. 

18 The method of claim 16. wherein the particulate material Is coated or 
2B TpolT. 8 dtePerein8 a98nt ,0 *" hyt,r ° Ph0biC * « - * 

19 The method of claim 18, wherein the dispersing or comparing agent is 
selected from the group consisting of non-aicoho. or non amine aromatic solvent 
2ft The method of any one of claims 12 to 19, wherein the mixing occure at 
under vacuum condiHone to ensure no bubbles are fomted in the dispeln. 
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21. The method of any one of claims 12 to 19, wherein the mixing occurs under 

of ,ess than one atmosphere * — » — ~: -t 

22 



5 oven ^r^? ^ " "■ 21 ' Wh9re ' n ** mb < in9 la condu ^ - vacuum 

23. The method of any one of claims 12 to 22, wherein the mixing takes piaoa 
= m up to reo mm H 3 with the teve, dependent on the V ^TZ 

10 24 The method of dalm 16, wherein the particulate materia! Is mixed with e 
so van, poor to m,xin 9 with the polymer matertal, win, the particulate m^ ri a" l 
polymer matertal and the solvent forming a slurty, ' 

25. The method of claim 24. wherein the solvent Is removed by evaporation 
from the dispersion and the dispersion Is cured to fa™ „ eVapora " on 
15 free of gas bubbles. P re,0n 18 ^ to fom * composite substantially 

dTspe^lnrr, " T WHen " n ^ in ° r9an,C ™ * 

dtspersed in the polymer by milling the particulate material and polymer at a mill 

temperas, above the meiting temperature resin but below me Tel!, \ 
27. The method of any one of claims 12 to 26 wherein after «, ^- . 

rrr *• ~ * — - - 

28 



20 27. 



25 



30 



Parties having a particle size up to 10 urn at a in**™ , 1L V 
.o » w, % based on the tote, weigh, of Z ^S^ZZZ 

of the pointer under sub atmospheric pressure conditions, the combined big * 
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milled at a temperature above the melting temperature but below th« 
< = tion temperature „ th e po.mer to form a Ipe^l ^ £ 

. iooo nirrr of c,aim 29 > " - * .* * - - 1 * 

31 The method of olaim 30, wherein the particulate materia, is added to a 

steps i °' inereaS ' n9 reSlS,anCe ° f 8 -»»*"0 •» 

dispersing an inorganic submlcron particulate material having a particle size 
up .0 10 pm In a polymer at a |oading rate of „ Q1 (o 20 JJJ2L^ 

dlbul r ! e 10 PTOVide " dfepera,0n •»"*■ « -"stan.ia.ly even 

distribution of particulate materialin the polymer; and 

casting the dispersion In a mould to cure the polymer 

20 1000 naltr " ^ ^ ParUCte ~ 18 — °' 1 .* 

35 The method according to claim 34, wherein the diapering step Is carried 
out te minimise the amount o, agg,omera«,on of dispensed partjl and pro^ 
substantially even distribution of particles in the polymer. 

25 1 J^T" aCC °"" n9 ,0 da ' m 35 ' Wh9re,n «" mM "S *P hoh*. milling 
28 the particulate material with the polymer under vacuum conditions. 

37 The method of claim 38, wherein the mixing Is carried out in a low shear 
regimehaving a ReynoWs numbertose than or equaltolOOO. 

"eolme? 6 ^ ^ *' *" mMn9 ,S ca " ied out • "»* shear 

re Sl me having a Reynolds number much greater than 1000. 



Amended Sheet 
IPEA/AU 



— 7. APR. 2006 19:1 3 • .Freeh i 1 Is Mel b 1 61 3 92881 567" " NO. 0313 — P. 54 

,004877484 ' ' 



PCT/AU2003/001336 
Received 10 January 2006 



19 

39. 



ZZZ pere,n9 a9en ' ,0 ma,oh ,he Mroph °«> " » a 

40. The method of claim 39, wherein the dispersing agent is PGMA. 
6 41 The method of any one of olaims 33 to 40, wherein the mixing occurs at 
under vacuum condKions to ensure no hubbies are formed in the dispersion 
42. The method of any one of claims 33 to 40, wherein thembdng occurs under 

° f ^ - - —•■*«• - — . -<> bu b h,es are ^ :t 

10 ol r7 9,h0d 0,Cla "" 41 ° r42 ' Where ' n ' he mMn9 is "»*«« " vacuum 
oven at a temperature above meiting temperature and below the decomposition 
temperature of the polymer. 'H°siuon 

44 The method of any one of olaims 33 to 43, herein the mixing takes place 

15 :;::,r up ,o 760 mm hs wi,h - ^ d ~ - - — w », - 

45 The method of daim 37, wherein the particulate material is mixed with a 

pTmermal ^ TTJT ^ ^ P8 ~ ™ te "* «- 

polymer material and the solvent forming a sluny. 

48. The method of claim 45 wherein the solvent is evaporated from the 

gaTbubbL *" diSPera '° n " ^ t0 3 COmposlte 8Ub5,anfial * »» «* 

47. The method of claim 38, wherein the inorganic particulate material is 
d.spersed ,n the polymer by milling the particulate material and polymer at a mill 
temperature, above the melting temperature but below the decomposition 
25 ^Peratureofthepolymerresinatapressurebelowatmosphericpressure 

43 The' method of any one of claims 33 to 47. wherein after the mixing step 
polymensatlon of the polymer is initiated by the addition of an initiator and the 
dispersion cured. 

4ft The method of any one of claims 33 to 47, wherein at least one other 

ooZT ,mm omup °° mpri8in9 anB staVc a " n * m ™- - 

^^bnghteners and UV brighteners are added to the dispersion. 

IPBA/AU 
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